Background: The American Society for Clinical Pathology (ASCP) Board of Certification (BOC) surveys US certified cytotechnologists (CTs) at approximately 5-year intervals to gain information about current practice patterns. Although the purpose of this survey is to inform valid content development for the BOC CT examination, comparative longitudinal analysis of the survey data provides information about changes in cytotechnology practice.
test volumes due to changing age and screening frequency guidelines, human papillomavirus (HPV) testing, and, to a lesser degree, introduction of the HPV vaccination. Laboratories have also gained efficiencies with liquid-based processing and computer-assisted screening. [3] [4] [5] [6] Offsetting these declines, advances in ancillary testing, particularly for non-gynecologic (NGYN) specimens, has added to the menu of complex tasks that CTs are performing day-to-day. In fact, there is now a relative increase in the number of NGYN specimens compared with gynecological (GYN) cytology specimens. [7] [8] [9] For example, fine needle aspiration (FNA) specimens are increasingly obtained by image-guided tech-niques such as endoscopic ultrasound and endobronchial ul-trasound. 10 Furthermore, rapid onsite evaluation (ROSE) for specimen adequacy is now considered standard of care for FNAs at many facilities across the country, some of whom use telecytology. 11 As technological advancements and practice changes evolve, cytotechnologist roles in the laboratory are being redefined. This requires educators, practitioners, and laboratory leadership to address practice trends and focus on filling the education and training gaps in their workforce.
To better understand practice needs in cytopathology and cytotechnology, the American Society of Cytopathol-ogy (ASC) and American Society for Clinical Pathology (ASCP) formed the ASC/ASCP Workgroup: Focusing on Emerging Roles in Cytopathology, charged with identifying professional trends and resources for CTs to address the emerging needs. A primary charge of the workgroup was to collect and analyze data from both primary and secondary sources and examine practice trends among cytology practitionersdparticularly CTs, who have seen the greatest changes in practice because of declining Papanicolaou test volumes.
Guided by this data, the ASC-ASCP Workgroup has undertaken the development of evidence-based educa-tion and practice support for CTs including regional con-ferences and online training modules.
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The ASCP Board of Certification (BOC) is the sole certifying body for CTs in the United States. 13, 14 As mandated by the Clinical Laboratory Improvement Amendments, individuals must graduate from an approved school of cytotechnology or be certified by the CT (ASCP) certification examination to be eligible to work as a cytotechnologist in the United States. 15 The CT (ASCP) certification subsumes the requirement to graduate from an approved school of cyto-technology. The ASCP BOC verification process enables certificants and employers to verify an individual's certifica-tion status. Every 5 years, the ASCP BOC polls CTs to assess their state of practice. Results of each practice analysis survey are analyzed independently and are used to determine the extent and scope of the tasks that practitioners perform on the job, providing the foundation for the ASCP BOC examina-tions. 14 The survey analysis is used to support the development of a fair, job-related, and legally defensible examination each year that is validated by established psychometric and testing standards. 13, 14 This study uses data from the 2 most recent BOC Practice Analysis Surveys, in 2009 and 2015, to examine changes in job tasks performed by practicing CTs. Comparative longitudinal analysis of these 2 Cytotech-nology Practice Surveys provides insight into recent changes in the scope of cytotechnology practice. This comparative analysis is an important addition to the body of data collected by the ASC/ASCP Workgroup to inform the development of education and practice resources for CTs.
Materials and Methods
The 
Comparative Task Analysis
Respondents rated the frequency with which they completed a variety of tasks in their personal practice. The general task categories included morphologic analysis of a variety of specimen types, laboratory operations, instrument operations, and others. Different response scales were used in 2009 and 2015, as shown in Table 1 . To conduct the longitudinal analysis, the scales for each survey were re-coded to indicate whether the respondent had performed the task at all in the previous year. The 4-point scales were collapsed into the following two categories: The percentage of respondents indicating that they performed each task was computed separately for each year group. Percentile changes in these values were calculated between the two individual surveys for each task. The percentile changes were then divided into quartiles, with the top quartile or top 2 quartiles reported for each analysis.
Results

Practice Setting and Demographic Data of Survey Respondents
The In 2015 only, respondents were asked about other ASCP certifications held concurrently with their CT certification, shown in Figure 1 . A small percentage of respondents reported other concurrent ASCP certifications along with their CT certification. Respondents were permitted to select more than one concurrent certification. The most frequent concurrent certification was HT/HTL (4.7%; 11 of 235), followed by MT/MLS (3.8%; 9 of 235), MLT (2.6%; 6 of 235) and Molecular ( (Figure 2) . In both year groups, the majority of respondents worked in hospitals of all sizes (eg, hospital laboratories, academic medical center laboratories, university/college laboratories), with independent laboratories (eg, Please rate the following tasks:
(1) Do Not Perform Please rate the following tasks:
(1) Do NOT perform or use, and need NO knowledge of the concept or protocol to perform my job (2) Rarely (Less than once a month) (2) Do NOT perform or use, but need knowledge of the concept or protocol to perform my job 
Morphology-Related Tasks
Discussion
Since the introduction of the Papanicolaou test in the 1950s, the mainstay of cytology practice has been the Papanicolaou test, with initial screening and interpretation performed by CTs. The success of the Papanicolaou test, demonstrated by cervical cancer statistics in the United States, is nonpareil. As a direct result of its role in the identification of precancerous and cancerous gynecological abnormalities, there has been a greater than 70% reduction in cervical cancer cases since the Papanicolaou test was introduced. 17 The past decade has seen a decline in Papanicolaou test volumes, however, owing to changes in screening age and frequency guidelines and, to a lesser degree, FDA approval of primary HPV testing as an equivalent test for cervical cancer surveillance. 18 The HPV vaccine is expected to impact Papanicolaou test volumes over time as well by allowing for increased time between screening intervals. such as evaluation of FNA specimens, fluores-cence in situ hybridization, and ROSE. 7, 9, 10, [19] [20] [21] [22] [23] This makes sense; morphologic skill is foundational for CTs. Education and training of CTs is currently focused on the development of morphologic interpretation skills that can be applied to a variety of specimens. Cytotechnologists are a highly skilled, highly educated workforce. In this study, nearly half (48.1%) of CTs surveyed had education beyond a bachelor's degree and few (6.1%) had less than a bachelor's degree. This makes them ideal candidates for on-the-job training in areas of related unmet need. The current increase in cytotechnologists' assistance with FNA procurement (0.4%) and preparation (21.5%) demonstrated in this study high-lights the growing integration of CTs into the clinical care team and increased demand for these services. Integrated clinical care teams for these tasks, with pathologists, clini-cians, and CTs working together to procure, prepare, and assess specimens, have been reported in major academic centers, as well as private practices, in other data collected by the ASC-ASCP Workgroup (unpublished observations).
The histology and molecular pathology sections are other laboratory areas closely related to cytology that are finding a growing need for skilled employees. HPV testing performance, a useful adjunct to Papanicolaou testing, increased from 27.3% of respondents in 2009 to 43.0% in 2015. ROSE is another emerging task that draws on the cytotechnologist's morphology skill set and requires CTs to participate in clinical care teams. ROSE uses imaging with minimally invasive sampling techniques and is both time-intensive and laborintensive for cytology laboratories. 10, [20] [21] [22] [23] Fifty-one percent to 54% of 2015 respondents indicated that they were per-forming ROSE procedures. The high rates of touch prep performance (57.8%) and touch prep interpretation (59.2%) likely reflects the increased use of small core biopsies for diagnostics and molecular tests and the use of ROSE to ensure core adequacy for those tests. Cytotechnologists' morpho-logic expertise is also being leveraged for evaluating histology-prepared tissue specimens for ancillary testing studies, including cell-block interpretation (17.4%) and spe-cial histochemical stain interpretation (16.7%).
"Emerging tasks" were defined as reported by more than 50% of respondents (2015 survey only). Although these tasks were not specifically surveyed in 2009, they also were not commonly expected of entry-level CTs at that time, so the high rates of performance in 2015 indicates a growing need for these skill sets. These tasks incorporate the cytotechnologist's knowledge of laboratory equipment, procedures, and opera-tions. Although molecular diagnostics continue to expand, statistics from the 2015 BOC Practice Analysis Survey indicate that more than 84% of respondents do not currently perform such testing routinely. The survey question for the performance of molecular diagnostics was not specific, so respondents may not have understood the question sufficiently to collect accu-rate data, and further surveys would be useful to determine the extent of cytotechnologist involvement in the selection, prep-aration and interpretation of molecular tests in laboratories. As molecular and genetic testing increases, opportunities may exist to utilize cytotechnologists' skills by expanding their morphologic training to include more molecular diagnostic techniques. Although practicing CTs report already perform-ing many ancillary and morphologic tasks, most CT re-spondents did not report concurrent certifications related to their expanded duties.
This analysis provides useful insight into changes in the workplace for current practice. There are some limitations to this study, however. The surveys were not originally con-structed for longitudinal analysis. As such, the demographic and job role questions and questionnaire language differed between the surveys. Comparisons between the two surveys required altering question format for job performance. Additionally, because the surveys were constructed independently, not all tasks were included in both surveys. Some tasks common to both surveys (ROSE, for instance) use different language and question formats from survey to survey. These differences in design affect direct comparisons between the 2 surveys. Finally, the survey completion rates, although typical of BOC Practice Analysis Surveys, represent only a small percentage of the active CT work-force. Because of survey construction, it appeared that no primarily management or supervisory-level CTs participated in the 2015 survey, but 2015 CT respondents reported increased performance of tasks traditionally performed by CT managers and supervisors. This may reflect the restric-tion in the 2015 survey of reporting only one's primary responsibility in the laboratory, rather than checking all potential responsibilities (as was possible in the 2009 sur-vey). It may also reflect the off-loading of more management and supervisory activities to nonsupervisory CTs because of supervisory CT workload imbalances. Although these results suggest a shift in CT work tasks, they must be interpreted in the context of other data collected by the ASC/ASCP Workgroup, both qualitative and quantitative, when drawing conclusions about changes in cytotechnology practice.
The extent and rate in which the practice of cytotech-nology changes depends on many factors: implementation of cervical cancer screening guidelines, utilization of HPV testing, continued technological advances, and economic and market forces in health care. The use of the presented practice pattern information can help guide the development of relevant primary and continuing education to add the needed skill sets to meet changing demands. Engaged CTs, with the assistance of their professional societies, have an opportunity to design education and training to prepare an appropriately skilled and sustainable workforce to meet changing practice and patient care needs. LM
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